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(54) IMAGE FIXING DEVICE AND IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image fixing 
device equipped with a cooling device including a duct 
suitable to extremely suppress the accumulation of heat 
on a heat roller corresponding to a non paper passing 
area. 

SOLUTION: In the image fixing device, the duct is 
arranged in a direction vertical to the longitudinal 
direction of the heat roller, the ridgeline of the duct on 
the vertical surface consists of a 1st straight ridgeline 
and a 2nd ridgeline coming close to the 1st ridge line and 
reaching an inflection point as it goes from the end part 
on the entrance opening side to the exit side and 
including a straight line parallel to the 1st ridge line from 
the inflection point to the exit opening end, and L1/5<L2 
<L1 X 3/5 and D1/4<D2 are satisfied wherein a distance 
from the entrance opening end to the exit opening end is 
L1, a distance from the exit opening end to the inflection 
point is L2, the width of the entrance opening end 
parallel to the longitudinal direction of the heat roller is 
D1 and the width of the duct at the inflection point is D2. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A duct is perpendicularly provided to a longitudinal direction of a heating roller 
characterized by comprising the following, An image fixing device which has the cooling system 
constituted so that cooling wind blows from a cooling fan formed in the entrance opening side of 
the duct concerned might be made to flow out of an outlet opening of said duct and a portion on 
said heating roller corresponding to a non-**** field could be cooled. 
A ridgeline of said duct in a field of said perpendicular direction is the 1st linear ridgeline. 
While approaching said 1st ridgeline and arriving at the point of inflection as it tends toward said 
outlet opening from an end by the side of said entrance opening, it is a straight line with the 
point of inflection concerned to an outlet opening end parallel to said 1st ridgeline. 

[Claim 2]The image fixing device according to claim 1, wherein said heating roller has a 
translucency base, a translucency elastic layer, and a heat ray absorption layer. 
[Claim 3]The image fixing device according to claim 2, wherein said translucency base is heat- 
resistant glass. 

[Claim 4]The image fixing device according to claim 1 with which said heating roller is 

characterized by thickness being a metal roller of 3 mm or less. 

[Claim 5]The image fixing device comprising according to claim 1: 

A base of metal [ heating roller / said ]. 

An elastic layer provided on the base concerned. 

[Claim 6]An image forming device having a control means which controls said cooling system 
according to a print-out from a size detection means to have the image fixing device according 
to claim 1, and to detect a paper size used. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to image forming devices which control said image 
fixing device to reduce the temperature unevenness on the heating roller which is easy to 
produce when fixing treatment of the image fixing device containing the heating roller for a toner 
image being established on a paper and the paper of small size is carried out, such as a copying 
machine and a printer. 
[0002] 

[Description of the Prior Art]The heating roller of the good rotation which led the paper which 
supports the transferred toner image to the image fixing device called as a heating roller type 
anchorage device, and built in the source of heating (intension), You make it pass through 
between the counter rollers which rotate while being stuck to the heating roller concerned by 
pressure, and the image fixing device constituted so that said toner image might be fixed on said 
paper by a pressure and a heating operation with both rollers is known. 

[0003]moreover — in a described image anchorage device — the longitudinal direction (it is also 
called the cross direction) of a heating roller — contiguity or the temperature control art which 
contacts, forms a temperature sensor and controls the skin temperature of said heating roller in 
predetermined temperature width based on the print-out of the temperature sensor concerned 
is also mostly known well in the center section. 
[0004] 

[Problem(s) to be Solved by the Invention]An above-mentioned image fixing device has good 
handling nature, and the miniaturization of it is possible, and it is a very useful thing — safety is 
still higher — is built into many image forming devices, and is used conveniently even now. 
[0005] However, the base (by a case, it is called a roller core) of a heating roller, For example, it 
constitutes from translucency bases, such as glass, and when it has composition which provides 
the heat ray absorption layer having the function as the translucency elastic layer which 
consists of silicone rubber and a heat ray absorption layer, or an elastic layer, etc. on the base 
concerned, and makes quick warming up possible, there are the following problems. 
[0006]For example, a heating width size on the heating roller which has fixing treatment 
capability. Since the thermal conductivity in the shaft orientations of said heating roller is low 
when the paper of small size (for example, size equivalent to the shorter side of the paper of A4 
size) must be continuously processed to (for example, the size equivalent to the shorter side of 
A3 paper), Soon, heat is accumulated in a field (a non-**** field or a non-fixing area) without 
contact with a paper, and temperature rises superfluously, and for this reason. When the life of a 
heating roller is shortened or fixing treatment of the A3 paper of large size is carried out under 
such a state, for example, the problem that gloss nonuniformity will be made on the paper 
corresponding to the temperature boundary part on the surface of a heating roller is it. 
[0007]If it is in the heating roller which has a translucency elastic layer which consists of 
silicone rubber, and silicone rubber deteriorates temporally by heat and oxidation, and it becomes 
hard, for example, temperature control continues being carried out at nearly 200 **, hardness 
will reach a limit for a short period of time, and it will come to interfere with fixing treatment. 
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[0008]Since pressure welding width (nip width) with a counter roller will become small as 
compared with the first stage and the imitation nature to unevenness of a toner image will fall, if 
it puts in another way, when the full color image which piled up and formed the unestablished 
toner especially is established on a paper, it becomes easy to spoil image quality. 
[0009]The heating roller which provided and produced the elastic layer which consists of silicone 
rubber on the peripheral surface of the base concerned while using as a base the metal which 
consists of thickness of 2 mm or less especially 3 mm or less, Or when said thick metal rollers 
are used as a heating roller, can perform shortening of warming up time and metal use, therefore 
thermal conductivity become good, but. Since there is little absolute magnitude of heat carriable 
in the above-mentioned thickness, there is a tendency for temperature to rise superfluously in a 
similar manner with having mentioned above on the roller corresponding to a non-**** field. 
[0010]The invention in this application was made in view of the point describing above, and the 
main purpose is to provide an image fixing device with the cooling system containing the duct of 
composition of having been suitable for controlling the heat accumulation on the heating roller 
corresponding to a non-**** field as much as possible. 

[001 1]Other purposes are to provide the image forming device constituted so that the cooling 
system formed in the image fixing device might be controlled based on the print-out from the 
size detection means for detecting the size of the paper used for image formation. 
[0012] 

[Means for Solving the Problem]The following composition can attain the purpose of this 
invention. 

[0013](1) Cooling wind blows from a cooling fan which provided a duct perpendicularly to a 
longitudinal direction of a heating roller, and was formed in the entrance opening side of the duct 
concerned, It is an image fixing device which has the cooling system constituted so that it might 
be made to flow out of an outlet opening of said duct and a portion on said heating roller 
corresponding to a non-**** field could be cooled, A ridgeline of said duct in a field of said 
perpendicular direction, While approaching said 1st ridgeline and arriving at the point of inflection 
as it tends toward said outlet opening from the 1st linear ridgeline and an end by the side of said 
entrance opening, The point of inflection concerned to an outlet opening end consists of said 1 st 
ridgeline and the 2nd ridgeline containing a parallel straight line, And when width of a duct [ in / 
distance / from an entrance open end to an outlet opening end / for width of L2 and an 
entrance open end parallel to a longitudinal direction of a heating roller / in distance from L1 and 
an outlet opening end to the point of inflection / D1 and said point of inflection ] is set to D2, An 
image fixing device filling L1/5<=L2<=L1x3/5, and D1/4 <=D2. 

[0014](2) An image forming device having a control means which controls said cooling system 
according to a print-out from a size detection means to detect a paper size which has an image 
fixing device of a statement in the above (1), and is used for it. 
[0015] 

[Embodiment of the Invention]An example of the embodiment concerning this invention is 
hereafter explained based on a drawing. 

[0016] Drawing 1 is a schematic diagram showing the composition of the image forming device 
which consists of color printers. In a figure, the photo conductor drum (only henceforth a drum) 
whose 10 is an image formation object, the scorotron electrifying device whose 11 is an 
electrifying means for every color, the exposure optical system whose 12 is an image writing 
means for every color, the development counter whose 13 is a developing means for every color, 
and 14 are transfer belts. 

[0017]Said drum 10 on the periphery of the cylindrical base formed of transparent members, 
such as optical glass and transparent acrylic resin, for example, photosensitive layers (it is also 
called a photoconductive layer), such as a transparent conductive layer, a~Si layer, or an organic 
photosensitive layer (OPC), are formed, and where a conductive layer is grounded, an arrow 
shows — it rotates clockwise. 

[0018]Said scorotron electrifying device 11, the exposure optical system 12, and the 
development counter 1 3 make these 1 set, are formed 4 sets as an image forming means of each 
color of yellow (Y), magenta (M), cyanogen (C), and black (K), and are arranged in order of Y, M, 
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C, and K to the hand of cut of the drum 10. 

[0019]Said scorotron electrifying device 11 has the control grid held at predetermined potential, 
respectively, and the discharge electrode 11a which consists of a serrate electrode, for example, 
and gives uniform potential to the drum 10 by the corona discharge (in this embodiment, it is 
minus electrification) of a toner and like-pole nature. 

[0020]Said exposure optical system 12 is arranged inside the drum 10 so that it may be located 
in the hand-of-cut downstream of the drum 10 to the scorotron electrifying device 11 mentioned 
above. 

[0021 ]The linear exposure elements 12a with which each exposure optical system 12 compared 
two or more LED (light emitting diode) as a drum shaft and a light emitting device of the image 
exposure light arranged by parallel in the scanning direction to array form, It is a unit for 
exposure which comprises the optical self-focusing optical transmitter 12b as an image 
formation element and an unillustrated lens holder, and has attached to the attachment 
component 120. 

[0022]The transfer simultaneous exposure machine 12d and the uniform exposure machine 12e 
other than the exposure optical system 1 2 for every color are attached to said attachment 
component 120, and it is accommodated in the inside of the base of said drum 10 in one. 
[0023]Said exposure optical system 12 carries out image exposure of the photosensitive layer of 
said drum 10 from a rear face according to the image data for every color which was read by the 
image reader of the different body and memorized by the memory, and forms an electrostatic 
latent image on the drum 10 concerned. 

[0024]Although the thing of the penetrable high range of 780-900 nm is usually used to the toner 
of Y, M, and C, the luminous wavelength of said exposure elements, Since it is a method which 
performs image exposure from a rear face in this embodiment, the wavelength of 400-780 nm 
shorter than this which does not fully have permeability to color toner may be sufficient. 
[0025]The developing sleeve 131 formed with the nonmagnetic stainless steel or aluminum 
material which rotates said development counter 13 to a forward direction in a point of contact 
the hand of cut of said drum 10, and these days, It had the developing casing 138 and one 
ingredient or two component developer of yellow (Y), magenta (M), cyanogen (C), and black (K) is 
respectively accommodated in the inside of the developing casing 138. 

[0026]Each development counter 13 opens said drum 10 and a predetermined gap, is maintained 
at non-contact, by impressing the developing bias which superimposed direct current voltage 
and a volts alternating current to the developing sleeve 131, performs non-contact reversal 
development and forms the toner image of superposition on the drum 10. 

[0027] 14a and 14b are rollers which lay [ firmly ] said transfer belt 14, receive power from the 
driving source which 14a does not illustrate, and they constitute it so that an arrow direction 
may be made to rotate said transfer belt. 

[0028]The transfer machine and charge neutralizer which are the 1st and 2nd transfer means in 
which 15 and 16 carried out the placed opposite to said drum 10 on both sides of said transfer 
belt 14, AC charge neutralizer for 17 to discharge said drum 10 after the end of a transfer 
process and 18 are the cleaning devices which clean said drum surface after electric discharge, 
and have the cleaning blade 180. 

[0029]The cassette by which 20 stores the paper P with which the toner image formed on said 
drum 10 is transferred, and 25 are feed rollers. 

[0030]The conveying roller pairs R1 thru/or R5, said transfer belt 14, and the image fixing device 
(only henceforth anchorage device) 30 grade are attached to the moving road of the paper P. 
[0031 ]AC charge neutralizer for deleaving to which the placed opposite of 44 is carried out via 
said roller 14a and said transfer belt 14, and 46 show a separating claw. 
[0032]Said anchorage device 30 is provided with the following. 

The heating roller 305 which includes the source 300 of heating (irradiation source) which 
consists of halogen lamps, and may rotate the circumference of the source of heating 
concerned. 

The counter roller 315 which may rotate while welding by pressure with said heating roller 305. 
T shows a nip part. 
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[0033]The roller core of said heating roller 305 consisted of a translucency base, and consisted 
of with the outer diameter of 28 mm, and a thickness of 1 .5 mm heat resisting glass in the 
embodiment. 

[0034]A side section shows an example of the composition of a heating roller and a counter 
roller to drawing 2 . The transparent silicone rubber layer provided in the outside (peripheral face) 
of the roller core 307 which consists of glass with said cylindrical heating roller 305, and the 
roller core 307 concerned (it is an elastic layer which can penetrate the luminescent light of a 
halogen lamp, and) in the embodiment, it was considered as a thickness of about 1 mm — on the 
outside further with 308. The heat ray absorption layer (in an embodiment, it is a 50- 
micrometer-thick tube) 309 which consists of PFA (perfluoro alkoxy) which made carbon black 
mix and made high the light absorption rate (a heat ray absorptivity and homonymy) is included. 
[0035]Said counter roller 315 covers the transparent or opaque silicone rubber layer 317 to the 
peripheral face of the metallic pipe 316 in which a roller core consists of aluminum, and the 
metallic pipe 316 concerned, and is constituted, for example. 

[0036]As the translucency base 307 which constitutes said heating roller 305, Besides the glass 
defined as a fusion object being the inorganic substance by which cooling solidification was 
carried out, without depositing a crystal, The Pyrex (registered trademark) glass which 
penetrates the heat ray (light) from the source of heating (irradiation source) of halogen heater 
(halogen lamp) 300 grade, Ceramic materials, such as sapphire (aluminum 2 0 3 ) and CaF 2 , So that 
the translucency resin etc. which use polyimide, polyamide, etc. can be used and the heat ray 
like a halogen lamp or a xenon lamp allocated inside the roller core concerned may be absorbed 
efficiently, The fluoro-resin (PFA) tube which mixed powder, such as carbon black, black lead, 
iron black (Fe 3 0 2 ), and various ferrites, in the outside of said transparent silicone rubber layer is 
formed, and the above-mentioned heat ray absorption layer is formed. 

[0037]While forming the rubber layer of the diathermancy which consists of silicone rubber which 
mixed the powder of metallic oxides, such as silica, alumina, and magnesium oxide, in the outside 
of the roller core like the above as a filler as other composition of a heating roller, The heat ray 
absorption layer which mixed powder, such as carbon black, black lead, iron black, various 
ferrites and a compound of those, copper oxide, cobalt oxide, and red ocher, The flexibility of the 
design concerning the composition — the integral-type heat ray absorption layer of the form 
which made one the releasing layer which carried out mixing combination of the fluorocarbon 
resin coating which served both as the binder and the release agent may be formed — is large. 
[0038]Said transparent silicone rubber layer may not be provided, but the heat ray absorption 
layer also having a heat ray absorption layer or a mold-release characteristic may be directly 
formed on a roller core. 

[0039]The temperature sensor (not shown) for maintaining the skin temperature of said heating 
roller 305 at a fixing treatment possible temperature requirement is formed in contact or a 
noncontact state to the surface of the cross direction center of the heating roller concerned, 
and the feed control to said source 300 of heating is made by a publicly known method. 
[0040] Returning to drawing 1 , it is a cooling system, and in the transportation direction of a 
paper, rather than said heating roller 305 and the counter roller 315, 50 is the downstream and 
has a cooling-wind-blows tap hole in the position close to both rollers. 

[0041]Although mentioned later for details, If the size of the paper used is incorporated into the 
control means S which consists of computers via a size detection means (unHllustrating), When 
it is judged whether a cooling system is operated according to size judgment of size and a paper 
is judged to be small size, Via said control means S, electric supply to the motor which makes 
the cooling fan mentioned later drive is performed so that cooling wind blows may be made to 
act to the non-fixing treatment field (non-**** field) in the longitudinal direction of the heating 
roller 305 and the counter roller 315. 

[0042]The image formation process using the image forming device which has the above 
composition is as follows. 

[0043]an unillustrated drum drive motor starts by the start of image formation, the drum 10 
rotates to the clockwise rotation shown by the arrow of drawing 1 , the scorotron electrifying 
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device 1 1 of yellow (Y) operates simultaneously, and predetermined potential is given to said 
drum 10. 

[0044]Then, the picture writing by the 1st chrominance signal, i.e., the electrical signal 
corresponding to the image data of Y, is started via the exposure optical system 12 of Y, and the 
electrostatic latent image corresponding to the picture of Y of a manuscript picture is formed in 
the surface of said drum 10. 

[0045] Reversal development of said electrostatic latent image is carried out in the non-contact 
state by the development counter 1 3 of Y, and the toner image of yellow (Y) is formed on said 
drum 10. 

[0046] Subsequently, potential is given by the electrization of the scorotron electrifying device 11 
of magenta (M) from on the toner image of Y to said drum 10, By the picture writing by the 
electrical signal corresponding to the 2nd chrominance signal, i.e., the image data of M, by the 
exposure optical system 12 of M. The electrostatic latent image corresponding to the picture of 
M is formed, and the toner image of magenta (M) is piled up and formed on the toner image of 
said yellow (Y) of the non-contact reversal development by the development counter 13 of M. 
[0047]By the same process, with the scorotron electrifying device 11 of cyanogen (C), the 
exposure optical system 12 of C, and the development counter 13 of C. The toner image of the 
cyanogen (C) corresponding to the 3rd chrominance signal piles up, and is formed, an it top — 
black — the black corresponding to the 4th chrominance signal by the scorotron electrifying 
device 1 1 of (K), the exposure optical system 12 of K, and the development counter 13 of K — 
the toner image of (K) making it pile each other up one by one, being formed, and, Within one 
revolution of the photo conductor drum 10, on the peripheral surface, four colors of yellow (Y), 
magenta (M), cyanogen (C), and black (K) make it pile each other up, and a color toner image is 
formed. 

[0048]It was formed on the drum 10 of the above-mentioned image formation process, and piles 
up according to it, and a color toner image is collectively transferred on the paper P with said 
transfer machine 15. 

[0049]Under the present circumstances, the transfer simultaneous exposure machine 12d 
formed in the inside of said drum 10 is made to energize, and uniform exposure is performed so 
that good transfer may be made. 

[0050] After the toner which remained on the peripheral surface of said drum 10 after the end of 
a transfer process receives an electric discharge operation by said AC charge neutralizer 1 7, it 
is cleaned by the cleaning device 18, and thereby, said drum surface is prepared for the next 
image formation. 

[0051 ]The uniform exposure machine 12e which is after cleaning and used the light emitting 
diode before the following electrification, for example is made to act, and the history in the image 
formation of the point on said surface of a drum is made to cancel in this embodiment. 
[0052] By the electric discharge operation by the AC charge neutralizer 44, and the separating 
claw 46, it dissociates from the transfer belt 14, the paper P with which the color toner image 
was formed (transfer) is conveyed to the anchorage device 30, and it is fixed to said toner image 
on said paper P in the anchorage device concerned. 

[0053]Under the present circumstances, since the peripheral surface of the heating roller 305 
corresponding to the non-**** field formed in the outside of a **** field is exposed to the 
cooling wind blows from said cooling system 50 when the size of the paper P currently used to 
the heating width in which the fixing treatment of the heating roller 305 is possible is not large 
size, a superfluous rise in heat is controlled. 

[0054]In this embodiment, as mentioned above, since cooling wind blows act not only on the 
heating roller 305 but on the counter roller 315, in the case of consecutive fixing processing etc., 
they can also control the rise in heat in the non-fixing treatment field on a heating roller, and the 
non-fixing treatment field of the counter roller 31 5 to weld by pressure, for example, and are 
efficient. 

[0055]Since the tap hole of cooling wind blows is located downstream from both the rollers 
containing said heating roller 305, it does not disturb a toner image. 

[0056]When a size detection means detects that the paper P used is large size, control is made 
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via the control means S in said cooling system 50 so that a non operating state may be 
maintained. 

[0057]The paper P after fixing treatment is sent via the transportation roller R3 and R4 f and is 
discharged outside the plane by the transportation roller R5. 

[0058] Drawing 3 is a typical front view for explaining the shape of the duct which constitutes the 
relation and cooling system of a cooling system and a heating roller. 

[0059]The same reference mark is attached about the same member (MEANS) as the member 
(MEANS) mentioned above. 

[0060]In drawing 3 , although the case where the device comprises what is called a guide center 
whose crosswise center of the paper conveyed corresponds mostly to the crosswise center of 
the heating roller 305 is made into the example, this invention is applicable also in the case of a 
one side criterion. 

[0061]Among a figure, 500 are a duct, and it has the entrance opening 501 in the upper part, and 
they have the outlet opening 503 in the lower part. 

[0062]Said duct 500 is perpendicularly formed to the longitudinal direction of said heating roller 
305, Said outlet opening 503 is objectively divided into a left Yuji crotch with the bridge wall 504 
from the center section of the entrance opening 501, and stands face to face against the 
predetermined region (the non-fixing treatment field or non-**** field made on the outside of 
the fixing treatment field of the paper P1 of small size) in the both ends of said heating roller. 
[0063]the size [ interval / of the bridge wall 504 of the right and left which will form an outlet 
opening if it puts in another way ] on the heating roller of the paper of small size — abbreviated 
— the size [ interval / of the walls of the outside which forms the 1st ridgeline 505 it is the 
same and is mentioned later ] on the heating roller of the paper of large size — abbreviated — it 
is the same. 

[0064][ in the field of a perpendicular direction / as opposed to / when the shape (Elements of 
the Invention) of a duct is described more concretely / said heating roller 305 ], The 1st 
ridgeline 505 of the straight line which consists of an outside wall, and the duct width center by 
the side of said entrance opening 501 are used as an end, Said 1st ridgeline 505 is approached, 
the point of inflection 506 is arrived at as it tends toward the outlet opening 503, and the point 
of inflection 506 concerned to the end of said outlet opening 503 consists of said 1st ridgeline 
505 and the 2nd ridgeline containing a parallel straight line, and forms the air course with the wall 
provided in the 2nd page of the direction of a rear surface of space. 

[0065]moreover — in the above-mentioned composition — the slant range from the end of the 
entrance opening 501 to the end of the outlet opening 503 — the slant range from the end of L1 
and said outlet opening to said point of inflection 506 — L2. When the size which passes the size 
in the horizontal direction (it is parallel to the longitudinal direction of the heating roller 305) of 
the duct by the side of the entrance opening 501 along D1 and the point of inflection 506 and 
which can be set horizontally is set to D2, it has L1/5<=L2<=L1x3/5, and composition that fills 
D1/4 <=D2. 

[0066]The desirable range is the composition of filling L1/4<=L2<=L1/2, and D1/4 <=D2. 
[0067]Since the fall of a wind speed is remarkable when the problem wind-speed distributing 
becomes that L2 is less than L1 /5 uneven arises and L1 x3/5 are exceeded, it is not desirable. 
[0068]The fall of a wind speed is remarkable in D2 being less than D1/4. Among a figure, 520 are 
a cooling fan which consists of cross flow fans, are stored to the storage room 510 opened for 
free passage and established in the entrance opening of said duct, and are driven via the motor 
shaft of DC motor 530 of the rating 24V. 

[0069]In the figure, the paper of large size and the field substantially occupied on the heating 
roller 305 of the paper of large size are shown, and, as for P2, the direction of the length of said 
heating roller 305 is long a little. 

[0070]The heating roller 305 and the counter roller 315 of a statement are used for drawing 2 , 
While, shaking L1, L1, D1, and D2 suitably the following conditions and from now on and carrying 
out consecutive fixing processing (500 sheets) of the paper (A4; crossfeed) P1 of small size, said 
cooling system 50 is operated, As a result of observing the temperature change on the heating 
roller corresponding to a non-**** field, could control the rise in heat, and observed the fixing 
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treatment state of the paper (A3; crossfeed) of large size after this consecutive fixing 
processing to such an extent that the maximum of the controlling temperature range was 
exceeded a little, but. There is no generating of the fixing unevenness which can be recognized 
visually and the good fixing result was obtained. 
[0071]( Conditions) 

The 2= 45 mm of capacity:236cm 3 L1=200mm L2=50mmD 1=1 35mm D cooling fan which is a duct: 
Cross flow fan (the Matsushita Electric Co., Ltd. make, form FCB-34AF24SA) 
Wind speed: Interval of the outlet opening of 7-m [ /] a sec duct, and a heating roller : 
Controlling temperature of the 15-mm heating roller surface : Temperature immediately after the 
consecutive fixing processing in the non-**** field on a 185 ** **3 ** heating roller : 190 ** in 
addition, Although the very vertical straight line has shown said 1st ridgeline 505 in the field of 
the perpendicular direction to a heating roller in dra wing 3, In a commercial cross flow fan, there 
is nothing of a comparable size in the shorter side of A3 size, and it becomes the ridgeline of the 
form which narrowed the entrance opening side of the 1st ridgeline inside, i.e., the ridgeline which 
consists of a straight line which carried out to the perpendicular line to the heating roller 305, 
and as for which the prescribed angle degree inclined, in that case. 

[0072]Some ducts with the 1st ridgeline where only the angle alpha inclined to drawing 4 to the 
perpendicular line to a heating roller are shown. 

[0073]Although the parameter of said L1, L2, D1, and D2 grade can be determined suitably, It 
was important to have set up the conditions from which distribution and the vector of the wind 
speed of the cooling wind blows which flow out of the outlet opening 503 will be in homogeneity 
or the state where it was stabilized, as much as possible, by satisfying both the formulas 
described above in this embodiment, the conditions concerned could be attained and the 
expected effect was able to be done so. 

[0074]The metal roller which replaces with said heating roller and consists of thick aluminum (3 
mm or less and 1 mm or more), And although said metal rollers were used as the base, the 
heating roller of composition of having provided the elastic layer which becomes the periphery 
from silicone rubber etc. was incorporated and the temperature change of the non-**** field at 
the time of the consecutive fixing processing of a small size paper was observed, the same good 
result as the above was able to be obtained. 

[0075]Words, such as a straight line in explanation of the shape of said duct and parallel, do not 
mean only a perfect straight line and perfect parallel, and contain substantially a straight line and 
the thing it can consider that are parallel. 

[0076]For example, the ridgeline from an entrance open end to the point of inflection may be a 

ridgeline which consists of a proper curve instead of a straight line. 

[0077] 

[Effect of the Invention]Even if the rise in heat of the non-**** field on a heating roller can be 
easily reduced even if it carries out fixing treatment of the paper of small size continuously, and 
the paper of succeedingly big size is used, stable fixing treatment without fixing unevenness can 
be performed. 

[0078]A plural color makes it pile each other up, and since what has an elastic layer which a 
heating roller becomes from silicone rubber can control heat deterioration, also to unevenness of 
a toner, its imitation nature is good and can fully maintain the quality of a full color image for it. 
[0079] Reinforcement of a heating roller is expectable. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram showing the composition of the image forming device which 
consists of color printers. 

[Drawing 2] It is a sectional side elevation showing an example of the composition of a heating 
roller and a counter roller. 

[D rawing 3] It is a typical front view for explaining the shape of the duct which constitutes the 
relation and cooling system of a cooling system and a heating roller. 

[Drawing 4]It is a mimetic diagram showing some ducts with the 1st ridgeline to which only the 

angle alpha inclined to the perpendicular line to a heating roller. 

[Description of Notations] 

30 Image fixing device 

300 The source of heating 

305 Heating roller 

31 5 Counter roller 

50 Cooling system 

500 Duct 

501 Entrance opening 

503 Outlet opening 

504 Bridge wall 

505 The 1st ridgeline 
520 Cooling fan 
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